In this work, the synthesis of peroxyacetic acid and peroxoacetate salts by electrolysis 10 with conductive-diamond anodes is described, using three different raw materials: 11 ethanol, acetaldehyde and sodium acetate. Results show that peroxyacetic acid is 12 produced at significant concentrations during the electrolyses of the three raw materials, 13 although sodium acetate achieves the highest efficiency and, at the same time, the 14 smallest carbon mineralization. Acetaldehyde behaves as a good raw material during a 15 first stage but afterwards it catalyses the decomposition of peroxoacetate to the acetate 16 anion. Moderate current densities and slightly alkaline pH seems to promote the 17 synthesis of peroxyacetic acid and to restrain raw matter mineralization. 18 19
Introduction 31
the carboxylic group of acetic acid (-COOH) is transformed into a peroxocarboxylic 34 group (-COOOH). It is a strong oxidant (E = 1.962 V vs SHE) with a reduction 35 potential larger than those of well-known oxidants, such as chlorine or chlorine 36 dioxide 1 . Depending on operating conditions, the PAA can present bleaching and 37 delignification properties 2 . For this reason, the PAA is used as bleaching agent and in 38 the industrial synthesis of epoxides 2, 3 . It is a very effective oxidant in water treatment 4, 39 5 . It is also used as a fowl sanitizer, and it is known to be a good disinfectant whose 40 action is based on the hydroxyl radical. PAA is a more potent antimicrobial agent than 41 hydrogen peroxide, being rapidly active at low concentrations against a wide spectrum 42 of microorganisms [6] [7] [8] . Thus, it has been found that hydrogen peroxide required much 43 larger doses than PAA for the same level of disinfection 9 . 44 45 PAA is commercially available in the form of a quaternary equilibrium mixture 46 containing acetic acid, hydrogen peroxide, PAA, and water. It can be produced from 47 acetic acid and also from acetaldehyde. The first process (eq 1) consists of the oxidation 48 of acetic acid by means of hydrogen peroxide [10] [11] [12] electrochemical stability as well as a higher current efficiency. In addition, the high 74 overpotential for water electrolysis is one of the most important properties of 75 conductive-diamond in the processing of aqueous solutions; its electrochemical window 76
is sufficiently large to produce hydroxyl radicals with high efficiency 34 , and this species 77 seems to be directly involved in the oxidation mechanisms that occur on diamond 78 surfaces. As a result, conductive-diamond electro-oxidation of waste is presently 79 p-type Si <100> wafers (0.1  cm, Siltronix).The anolyte and the catholyte were stored 124 in dark glass tanks and circulated through the electrolytic cell by means of a centrifugal 125 pump. A heat exchanger was used to maintain the temperature at the desired set point. 126
The pH was monitored by means of the WTW-InoLab pHmeter. 127 
152
In this point, it is worth to mention that this process has been previously reported and 156 extensively explained for the production of inorganic peroxosalts such as 157 peroxosulphates and peroxophosphates, obtained from the electrolyses with diamond of 158 sulphates or phosphates solutions [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] . In those cases, processes are directly related to 159 the production of hydroxyl radicals (or, at least, significantly contributed), which 160 produces the formation of radicals of the anions that in later stages yield the peroxoacid 161 or peroxosalt (depending on the operation pH) as shown in eqs. 9-10 for 162 peroxodisulphate, eqs. 11-12 for peroxodiphosphate and eqs. 11 and 13 for 163 monoperoxophosphoric acid. 164 intermediates different of PAA were detected during the electrolyses of acetate at any 208 pH range. In addition, it can be observed that the effect is not very important on the 209 PAA production (merely a small increase for both slightly alkaline pH and highly acidic 210 pHs). However it is very significant for mineralization which it is promoted at strongly 211 acidic and alkaline pHs. This advises against the use of extreme pHs in the synthesis of 212 PAA and suggests to use slightly alkaline pHs (range from pH 7 to 10) in order to 213 optimize the yield and simultaneously not promoting carbon mineralization. 214 215 Figure 4 shows the effect of the current density on the sodium acetate electrolysis. In 216 these experiments, the pH is not regulated but simply monitored, and the temperature 217 was maintained in 25ºC. As it can be observed, the initial rate of the oxidants generation 218 does not depend of the current density applied. However, from applied current charges 219 around 10-15 A h dm -3 , there is a significant change in the slope (production rate of 220 PAA) for the larger current densities, decreasing significantly the efficiency of the 221 process (although the trend remains linear at any time). At the same time, the 222 mineralization rate is maintained in every case in a very low value and it is not 223 increased by the current density but just maintained (Figure 4b ). This can only be 224 explained in terms of the decomposition of PAA to yield oxygen and acetic acid, which 225 seems to be promoted working under harder oxidation conditions. 
